Faecalibacterium prausnitzii-derived microbial anti-inflammatory molecule regulates intestinal integrity in diabetes mellitus mice via modulating tight junction protein expression.
Impaired intestinal barrier structure and function have been validated as an important pathogenic process in type 2 diabetes mellitus (T2DM). Gut dysbiosis is thought to be the critical factor in diabetic intestinal pathogenesis. As the most abundant commensal bacteria, Faecalibacterium prausnitzii (F. prausnitzii) play important roles in gut homeostasis. The microbial anti-inflammatory molecule (MAM), an F. prausnitzii metabolite, has anti-inflammatory potential in inflammatory bowel disease (IBD). Thus, we aimed to explore the function and mechanism of MAM on the diabetic intestinal epithelium. 16S high-throughput sequencing was used to analyze the gut microbiota of db/db mice (T2DM mouse model). We transfected a FLAG-tagged MAM plasmid into human colonic cells to explore the protein-protein interactions and observe cell monolayer permeability. For in vivo experiments, db/db mice were supplemented with recombinant His-tagged MAM protein from E. coli BL21 (DE3). The abundance of F. prausnitzii was downregulated in the gut microbiota of db/db mice. Immunoprecipitation (IP) and mass spectroscopy (MS) analyses revealed that MAM potentially interacts with proteins in the tight junction pathway, including zona occludens 1 (ZO-1). FLAG-tagged MAM plasmid transfection stabilized the cell permeability and increased ZO-1 expression in NCM460, Caco2, and HT-29 cells. The db/db mice supplemented with recombinant His-tagged MAM protein showed restored intestinal barrier function and elevated ZO-1 expression. Our study shows that MAM from F. prausnitzii can restore the intestinal barrier structure and function in DM conditions via the regulation of the tight junction pathway and ZO-1 expression.